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(54) RESIN SEAL MOLDING METHOD FOR ELECTRIC AND ELECTRONIC PARTS AND 
TOOL USED THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent unfilling and 
uneven filling from being generated by a method wherein 
molten resin is filled in a molding space, a holding 
member is retreated from the molding space, and further 
the molten resin is filled therein. 
SOLUTION: Holding members 10, 11 are projected into 
a molding tool part from molding tools 5, 6, and an 
ejector pin 12 is retreated to a lower surface 7 of a 
bottom molding tool 6. Under this state, a part to be 
sealed by resin is positioned at a specific position of the 
bottom molding tool 6. Then, a top molding tool 5 is 
closed, and the part is held in a molding tool part 3 being 
a molding space enclosed by the top and bottom tools 5, 
6. In a next process, after injecting the molten resin from 

above and below the part through a transfer passage 9 and a side gate 8, the resin is 
supplementarily filled in the molding space 3, and the part is fixed not to be moved. 
Thereafter, the holding members 10, 1 1 are retreated to the lower surface 7 of the molding 
tools 5, 6, and further the molten resin is successively injected into the molding space by 
specific pressure. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the method of carrying out the 
resin seal of the electrical and electric equipment and the electronic parts, such as IC, diode, and a 
capacitor, with injection molding. It is related with the metal mold which uses in detail the electrical and 
electric equipment and electronic parts which have a lead terminal at one marginal part for the uniform 
method and uniform it which it is thick and carry out a resin seal. 
[0002] 

[Description of the Prior Art] Conventionally, as closure technology for protecting the electrical and 
electric equipment and electronic parts, such as IC, diode, and a capacitor, from a mechanical and 
electric external environment, it is cheap and the resin seal excellent in mass-production nature is 
performed. As the method of a resin seal, there are a casting method by thermosetting resin, dip coating, 
the transfer-molding method, a fluidized bed coating process by the fine-particles resin, etc., and there is 
an injection-molding method by thermoplastics etc. farther. 

[0003] Although the resin seal of many of electrical and electric equipment and electronic parts which 
have a lead terminal only in one marginal part conventionally on the other hand was carried out by the 
fluidized bed coating process, the casting method, etc., it needed the complicated process of putting 
these parts into the case which has the fault that the configuration or thickness of a portion by which the 
resin seal was carried out are not fixed, and was beforehand fabricated in the casting method with 
injection molding etc., and carrying out casting, in the fluidized bed coating process. 
[0004] Therefore, while direct injection molding performs this resin seal and regularity-izing the 
configuration, to abolish a case and to measure the simplification of a process is desired. However, 
usually, since it is a narrow thing very much, a lead terminal is difficult to have the fault with the 
diameter of 0.5mm, a thickness [ of 0.5mm ], and a width of about 0.5-1. 5mm that rigidity tends to bend 
few, and to hold in the regular position of forming space therefore. Moreover, thickness of the resin 
layer which it was easy to produce movement and deformation of the electrical and electric equipment 
and electronic parts, consequently was closed by the vigor with which the melting resin with which it 
fills up flows cannot become fixed easily. Furthermore, an injury may be caused when excessive. 
[0005] on the other hand, this invention persons - fabrication - metal mold - while holding the parts 
which should be closed to predetermined forming space by the attachment component which can appear 
frequently freely inside - fabrication ~ ****** ~ by being filled up with a melting resin, making an 
attachment component retreat from forming space subsequently, and being further filled up with a 
melting resin, it is thick and the uniform thing which can be done for a resin seal is found out (Refer to 
JP,5-21492,A) 

[0006] However, the parts which should be closed moved in the vertical direction near the gate at the 
time of restoration, and by the pressure differential of a flow end, and there was a case where it was 
thick and the uniform thing to do for a resin seal was difficult. Moreover, it closed, when either on 
power parts or the bottom was narrow-width space, being un- filled up arose, or uneven restoration 
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occurred, and deformation of closure parts and when excessive, the injury on a crack etc. might be 

caused. 

[0007] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the metal mold used 
for the uniform forming method which is thick and carries out the resin seal of the electrical and electric 
equipment and the electronic parts, and it, without [ without being un-filled up arises or uneven 
restoration occurs, and ] causing deformation of closure parts and the injury on a crack etc. 
[0008] 

[Means for Solving the Problem] That is, it fills up this forming space with a melting resin, holding 
these parts to forming space by the attachment component which projects from the upper part of forming 
space, and the attachment component which projects from a lower part, in case the summary of this 
invention carries out the resin seal of the electrical and electric equipment and the electronic parts with 
injection molding, subsequently makes this attachment component retreat from forming space, and 
consists in the resin-seal fabrication method of of the electrical and electric equipment and electronic 
parts characterized by being further filled up with a melting resin. 

[0009] Hereafter, this invention is explained in detail. Although there is especially no limit as the 
electrical and electric equipment and electronic parts which can carry out a resin seal in this invention, 
and IC, diode, a capacitor, a hybrid IC substrate, a transistor, Light Emitting Diode, bimetal, a solenoid 
coil, etc. are applied to all and got, it is effective to the electrical and electric equipment and electronic 
parts which have especially lead wire. An effect is large to what has a lead terminal only at one marginal 
part also especially in it. Compared with what has a lead terminal at both marginal parts, it is because it 
was easy to be influenced of deformation by the flow of a resin etc. by the former. 
[0010] As the electrical and electric equipment and electronic parts with which this invention is applied, 
preferably, it is the hybrid IC substrate which has a lead terminal at one marginal part, and, specifically, 
what was indicated to drawing 1 and drawing 2 is mentioned. ((One shows a lead terminal among 
drawing 1 and 2.) 2 shows a substrate.) 

Moreover, although there is especially no limit and various kinds of thermoplastics is usable if the resin 
used in this invention is usually used for injection molding, preferably, it has a melting anisotropy and 
the liquid crystal polyester resin which shows a good fluidity, polybutyrene terephthalate resin, the poly 
arylene sulfide resin, etc. are mentioned. As for these, you may fill up with a glass fiber. 
[001 1] the resin-seal method of this invention - fabrication — metal mold — the attachment component 
which projects from the upper part of the forming space which appears frequently inside, and the 
attachment component which projects from a lower part are used In case it equips with the electrical and 
electric equipment and electronic parts (only henceforth parts), the attachment component which 
projects parts from the wearing backward upper part on it considering the attachment component which 
projects from a lower part as a state of appearance is changed into the state of appearance, and is held, 
this time - a lead terminal fabrication - it was prepared in the mating face of metal mold -- it receives 
and inserts in a slot Thereby, parts can be held with an easily and sufficient precision to predetermined 
forming space. 

[0012] Subsequently, resin-seal mold goods are obtained by retreating an attachment component, after 
fixing so that the forming space of the closed metal mold may be filled up with a melting resin and parts 
may not move to it, and making it further filled up with a melting resin. In order to retreat an attachment 
component, timing can be shifted and the attachment component which the attachment component 
which projects from the upper part, and the attachment component which projects from a lower part may 
be retreated almost simultaneous, and projects from the upper part, and the attachment component which 
projects from a lower part can also be retreated. 

[0013] Furthermore, it is desirable to use for forming space the metal mold whose pouring gate for 
carrying out pouring restoration of the melting resin is the pouring gate which consists of the gate for 
pouring in caudad with the gate for pouring in above parts as metal mold used for the resin-seal 
fabrication method of this invention, by being filled up so that a melting resin may cover parts, 
movement and deformation of parts can be prevented and the injury on parts can be prevented. 
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Moreover, it is also desirable to change size for the size of the pouring gate of the upper part and a lower 
part in proportion to the volume ratio of the narrow-width space of forming space and double width 
space, to make small size of the gate by the side of narrow-width space, and to enlarge size of the gate 
by the side of double width space when preventing movement and deformation of pouring restoration of 
a melting resin of the parts in the case. 

[0014] Since according to this invention the attachment component supports parts from the lower part 
from the upper part in case parts are held to forming space, it can position in the regular position of 
forming space, this state -- setting - forming space a melting resin -- injecting -- the movement of 
parts -- stopping -- subsequently -- an attachment component - metal mold -- by making it retreat to a 
field and injecting a melting resin continuously after that, a resin seal is made by uniform thickness and 
the mold goods of a fixed configuration are obtained According to this invention, since movement of 
parts does not take place, the receptacle slot for move prevention conventionally established in the 
attachment component can be excluded, and the hollow generation defect produced in the outside 
surface of mold goods can be abolished. 
[0015] 

[Example] Although an example and drawing explain this invention still in detail below, this invention 
is not restricted to the following examples and drawings, unless the summary is exceeded. Drawing 3 - 
drawing 7 are cross-section explanatory drawings of an important section showing the process of the 
resin-seal method of this example. The insert molding by injection molding is applied in this example. 
[0016] While the attachment component (the inside of drawing 3 , 10 and 1 1) by which the metal mold 
used for the resin-seal method of this invention can appear frequently freely in forming space is 
prepared, the knock-out pin 12 which takes out the mold goods after a resin seal from the form-block 
section 3 (portion used as forming space) is formed. The receptacle slot 4 for equipping with lead wire 1 
is established in the mating face (parting line) of metal mold. 

[0017] Moreover, the so-called side gate 8 which is well-informed about the transfer path 9 for carrying 
out pouring restoration of the melting resin and the side of the form-block section 3 is formed in this 
molding section, the standby state which opened metal mold (inside 5 and 6 of drawing 3 ) at first in the 
resin-seal method of this invention - setting - fabrication - the form-block circles from metal mold 5 
and 6 - attachment components 10 and 1 1 - projecting -- ****-- a knock-out pin 12 - lower 
fabrication ~ it is retreating to the low side 7 of metal mold 6 

[0018] the parts which should be carried out a resin seal in this state -- lower fabrication ~ it positions in 
the regular position of metal mold 6 ( drawing 3 ) That is, it equips with parts on the attachment 
component in a protrusion state, this time - lead wire 1 - fabrication ~ it was prepared in the mating 
face of metal mold - it receives and inserts in a slot 4 Thereby, these parts are held in predetermined 
forming space ( drawing 3 ). 

[0019] subsequently, up fabrication - metal mold 5 closing - these parts - the upper and lower sides 

it holds in the form-block section 3 which is the forming space surrounded with metal mold 5 and 6 
( drawing 4 ) In the following process, after letting the transfer path 9 and a side gate 8 pass and pouring 
in the melting resin 13 from the upper part of parts, and a lower part, it fixes so that complementary 
restoration may be carried out and these parts may not move to the forming space 3 ( drawing 5 ). In 
addition, the state where complementary restoration was filled up with the resin to about 90 - 95 % of 
the weight to the last restoration state is said. 

[0020] then, the attachment components 10 and 1 1 - fabrication - it is made to retreat to the low side 7 
of metal mold 5 and 6, and the melting resin 13 is further injected by the predetermined pressure to 
forming space continuously thereby ~ the melting resin 13 - parts and fabrication - the crevice between 
the back faces of metal mold 5 and 6 and attachment components 10 and 1 1 is filled up completely, and 
the predetermined resin film 14 is formed in it ( drawing 6 ) the up fabrication after forming the resin 
film 14 of parts into a cooling individual in the following process ~ metal mold - by opening five, 
pushing up a knock-out pin 12, and taking out mold goods, as shown in drawing 7 , resin-seal mold 
goods are obtained 

[0021] In addition, in this example, it was considered that injection molding was carried out by the low 
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speed and the low voltage force, and movement and the injury on parts by the vigor of a melting resin 
became the minimum from usual using nova curate E322G30 (the product made from Mitsubishi 
Engineering Plastics and a nova curate are a registered trademark) which are the liquid crystal polymer 
of the polyester system which shows good melting flowability. Moreover, although the attachment 
component was moved in this example with the drive method which used the pneumatics cylinder, of 
course, the mechanical drive of an oil hydraulic cylinder and gum, a gear, etc. is also possible. 
[0022] 

[Effect of the Invention] According to this invention, the resin seal of the electrical and electric 
equipment and the electronic parts can be carried out with uniform thickness, without [ since the regular 
position of forming space can be equipped with the electrical and electric equipment and electronic parts 
easily and correctly, without being un-filled up arises or uneven restoration occurs, and ] causing 
deformation of closure parts and the injury on a crack etc. Moreover, since it is filled up so that a 
melting resin may cover parts by installing respectively the pouring gate for carrying out pouring 
restoration of the melting resin in the upper part of parts, and a lower part, the injury on parts can be 
prevented. Therefore, moreover, the electrical and electric equipment and electronic parts can close at 
one process of only injection molding, and the configuration and thickness of mold goods can be made 
regularity, and injection-molding-ization of the electrical and electric equipment and electronic parts 
with especially lead wire can be realized, and it has further the advantage that the resin layer of uniform 
thickness can really be fabricated to a bill-of-materials side. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows ^e word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 




[Drawing 4] 
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[Drawing 6] 




[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the appearance perspective diagram of the electrical and electric equipment and 
electronic parts which has lead wire. 

[Drawing 2] It is the appearance perspective diagram of the electrical and electric equipment and 
electronic parts which has lead wire. 

[Drawing 3] It is important section cross-section explanatory drawing showing process drawing of the 
resin-seal method in the example of this invention. 

[Drawing 4] It is important section cross-section explanatory drawing showing process drawing of the 
resin-seal method in the example of this invention. 

[Drawing 5] It is important section cross-section explanatory drawing showing process drawing of the 
resin-seal method in the example of this invention. 

[Drawing 6] It is important section cross-section explanatory drawing showing process drawing of the 
resin-seal method in the example of this invention. 

[Drawing 7] It is important section cross-section explanatory drawing showing process drawing of the 
resin-seal method in the example of this invention. 
[Description of Notations] 

1 Lead Wire 

2 Hybrid IC Substrate 

3 Form-Block Section 

4 Receptacle Slot for Equipping with Lead Wire 

5 Up Fabrication - Metal Mold 

6 Lower Fabrication ~ Metal Mold 

7 Lower Fabrication - Low Side of Metal Mold 

8 Side Gate 

9 Transfer Path of Resin 

10 Attachment Component Which Projects from Lower Part 

1 1 Attachment Component Which Projects from Upper Part 

12 Knock-out Pin 

13 Melting Resin 

14 Resin Film 



[Translation done.] 
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CLAIMS 
[Claim(s)] 

[Claim 1] The resin-seal fabrication method of of the electrical and electric equipment and electronic 
parts characterized by filling up this forming space with a melting resin, holding these parts to forming 
space by the attachment component which projects from the upper part of forming space, and the 
attachment component which projects from a lower part in case the resin seal of the electrical and 
electric equipment and the electronic parts is carried out with injection molding, making this attachment 
component retreat from forming space subsequently, and being further filled up with a melting resin. 
[Claim 2] metal mold -- the forming space from a wall surface - projection the bottom -- an 
attachment component -- having and this attachment component ~ the need - responding - metal 
mold -- the metal mold used for the resin-seal fabrication method according to claim 1 characterized by 
having the mechanism which retreats in a wall surface 

[Claim 3] Metal mold which uses a bird clapper for the resin-seal fabrication method according to claim 
1 by which it is characterized from the gate for the pouring gate for carrying out pouring restoration 
pouring a melting resin into the gate and the lower part for pouring in above these parts in forming 
space. 

[Translation done.] 
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ABSTRACT: 

PROBLEM TO BE SOLVED: To prevent unfilling and uneven filling 
from being 

generated by a method wherein molten resin is filled in a molding 
space, a 

holding member is retreated from the molding space, and further 
the molten 

resin is filled therein. 

SOLUTION: Holding members 10, 11 are projected into a molding 
tool part from 

molding tools 5, 6, and an ejector pin 12 is retreated to a lower 
surface 7 of 

a bottom molding tool 6. Under this state, a part to be sealed 
by resin is 

positioned at a specific position of the bottom molding tool 6. 
Then, a top 

molding tool 5 is closed, and the part is held in a molding tool 
part 3 being a 

molding space enclosed by the top and bottom tools 5, 6. In a 
next process, 

after injecting the molten resin from above and below the part 
through a 

transfer passage 9 and a side gate 8, the resin is 
supplementarily filled in 
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»sMrtciAfcaja^riesr«»aw(03>t', 10a 
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4 

£j£JM53 (jeBSISIfcfc&Sfl-) *»fettast**L 
tftStt^hTUft. 

[ 0 0 1 7 ] K«I!»t»lWtl!StaA5te«-f * 
fctf>*>»5Batt 9 . All £$£3 3 tfJfflffl t * V * 
■9>4lM K^-h8*«»«5#i.rv^4. *»*«WB^ 
jfcSffifcfcWCH, *t«*. (03*5, 6) m 

K&ftS?tt 1 0 k 1 l* { 5StliLTfcO, ^thl^y\2 
\iT%f£B&$L 6 <0{£ffl 7 4 "CSB1 LT o & . 

[0018] i<o«t«<ok s . ati^i-r^ssiftST 
»«»^6^fflBt:fflaBW>-r4 (03) . m*>. 
sgaj^t*sfiy«Bf«)±t:ffift*sarr4. £*>£ 

Hfc:«8S*i4 (03) . 

[0019] &^T\ JlSMBBASIS fcffllftU S&A 

3t;ft^fl> (04) . iJ^njgtcfcvvni* ^MilK 
9s^-f ny- h 8 Srffl tr. sMttui 1 3 

»Sfp*^»L«rV^dHi&t4 (05) . ^3t« 

kii. mnftmm.tztti. ^9o-9 5M*%4-c 
[0020] *<o«. mmi o, h$ds^s 

5. 6^fSfS7 4T^5I?*, SStatKLTJSJBffilfflt: 

»maiii3(±«iBrkriawai5. 6t5Xt/mmi 

0, l ioiftiBk^B!Blt*^t:*aSH. Br5e«« 
ttmi4ifi&l&Ztl& (06) . ^tfOIgtCfcV^T. gp 
SbCDWim 1 4 * Httlfflft; Lfctt . ±Mffl&&W 5 R) 
It. SSHLtyi 2*»L±»fT» ^Bia&Ktb-rck 

j: o , 0 7 t^-ra < mmt&]im8itmt>ixb . 

I 0 0 2 1 ] fl. *HJjfc(PlT'li:. Afif«rfSII8IIirt*tt* 
^■f D r /^<7J?Sb b d^ 'J v - 1'*> ft / A'Jf a - 
bE322G30 (Elfxy^r'jy^r^Xf--/^ 
X (1*) Si. /A^aU-MifMilWO 5rfflV%, ffl^ 

«t fiaiHiO^llKWfltf^fM*^ J: 3 Lfc . 4 
[0022] 

iBsaaweiaiBt: . atjuc^iEwcsafr ft £ t 

tft£k* ? T^ft. 4Jt, *IMffi$&7ofc*r4fc*> 
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lit • «^»jw>itaj«»fls* c jBB , c * . $ h 

[SIiBOfS#«r»^] 

IH13 'J-KttS^TtilKSl-S^iHi^WMWBH 10 5 

[02 3 'J - • S^fltftfMgfttSIS 

[03 3 *fSS8«iatWtfitt*ffllSfSjh*««)I8H 
£^tgMftfflit B .B0T-$,&. 
[04 ] *JMBw|dtWt*J»t*ffllll»jl:*ife<OlSia 



[06 3 *»S*^WWfcJ3»t4fflll»il:*t60l8ia 

£*tg^»r»JI0-C'J>S. 
[07 3 *^Bfl^Ht6MKfc<tS®Mfjl:^«XSia 

i y-H* 

mm® 

'J - *4>Wt» 

6 T&®M±m 

7 rmsmsi^m 

8 ^MK^'-h 

9 ®IH<7)*»!& 

I 0 T#*»fc£ai-4flH«B*f 

I I i^tsgajtetsaMW 

1 2 ^ffiLfy 

1 3 fflKffilt 

1 4 SJUtH 



[013 



[023 



[031 






[073 



< -NiV 



/2' 




" to 



[053 
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